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BPS**, £OIHfc^tr;ff*Ml3fe*^o 



[m^mS] mZAm<Dlt&m^ In, Sn, Ga. Si. Ge. Zn 

> Cd. Mg. A 1 > Ta, T i O^^a^ff Y]kV ? Mfc^'^$>Z>mlfcM2 K 

[IS^4] mUAWE<Dfo&®j)^ In. Sn, G a. Si, AK Ta 

> tu Ge, zn, cd. M g «!|^ tt&fbttK m\mmfm.\tm^ y) 



[»*K5l ffifB&8S5SIR*j&*, In. Sn3lliGa«^H^ 

\mirn. 6 ] ttfB&ttiviM ^ 

(Sii_ x Ge x ) 0 y (0<x<l, 1. 7<y<2. 2) 
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[m$ZM9] mZBmo&mtf, Au, Ni, Cr. Ir, Nb, Pt, 
W, Mo> T a, Pd, Ru, Ce, V, Zr, Re, Bi StfC o-Cab&ff^ 

i~io (D^rtifr-mztmn^mmitm^o 
m?m 1 2 1 m?m 1-11 <^-r tt^-^icfem^^«^*^\ 
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— (rm) ^^c&m^t, fc^-^omn mm) 
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<-T^i:|&^»^T-r^/ii6. ®W£3-#J-r& - tfT«L, 1/12 0 
m&&T<D T*. ~ 7- 4 - it x. X & <7)^^afe & o 

X^%3m^*7F-tZ ttm^Zti, ^L>^lJ6tv^(Ap plied P 
hysics Letters, 75, 4 (1 9 9 9))© 
[0 0 0 4] 

l^u liitiiii:, i£®, h v^(2 -7x^ei; s^m y 

[0 0 0 5] 

to-c, j;.»3iamffiT*iEi!>-raw*iEL^^j6f>tL-c^D, #r?B2 o o 1 

- 2 4 4 0 7 ^^SWWfclEFL&AJi Ltfflv^, b 'J * ( 

2-7x^fiJ 5») y v«7 Aif^flib^iCMt^fllE L^T" 

[0 0 0 6] 

fc^*^fcfflv>&fc«¥*#fc LTtt, S i i_ x C x , Cul, CuS 
, GaAs, ZnTe, C u 2 0> Cu2S> CuSCN, CuCU CuBr 
> CuInSe2> CuInS2, CuAlSe2> CuGaSe2, CuGa 
S 2 > GaP, NiO> CoO> FeO, Bi 2 0 3 , Mo02> C r 2 O 3^ 
**W^$ttTV>&*« % Ztihli, x^^^-y^^. 5-2. 6eVJ^T 
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[0 0 0 8] 

[13US£^&1-£^0^|£] 

* y -7i?2 . 7 e v &±x&&mm&xi**m®.<o&mBmm. rip** y** 

[0 0 0 9] 

*§&WK£tu^ mmt, ^)v^-^^yf^2. 7eva±t»^, mm 
Aw.ikm, Rrf±m<D^)vari-4 k\ wMAm, mtm, mitm, *rJit 

[0 0 10] 

EPS L< fi, AW<Dit^it, In, S n. G a > Si, G e > Zn, Cd, 
Mg, AK Ta, T i <DiJ)VuY^->{ YlkXf^ftMXlbho 

f"I n, S n. G a. Si. Ge, Zn, C d. Mg, AK Ta, 
Ti^^^nyt'f TOIfttJ tit, fin, Sn, Ga, SuGe, Z 
n, CcU Mg, AK T sl&ZPT i frb&&mfrbM1RZiX&—&±<D%&<D 
, YJkTfmWll ZimrlrZo m^\t. —\>±±<D?m*^t*ij )V>=i 

ttz, ffrt L< i*. AmcDik&mit, In. Sn> G a. Si. AK T a, 
Ti> Ge. Zn, Cd, Mg^m SIM«. ^fcfc&t^ffcfc-?* *K 
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utL<i±, mmmmmi*. in. sni(iGa<Di»n?*<J:u 

IfiUli, ^a^MSti, (Si i_ x Ge x ) O y (0<x<l, 1. 7 
<y<2. 2) ^±l^tt^> 0 
[0 0 11] 

BW:j±mmm t 4. 5evjji±t^, Rr^jRoBMk*. sat®, m 

SftKli, Bf£<P&«J;J\ J^83#^ (:fev^3B, 4B> 5B 

, 6B^U f 7B^OV^-ftL^lCJSi-r'2>lI^-e*>^>o 

t<(i, B#<a&JR»±^ Au, NK Cr, Ir, Nb> Pt> W> Mo 
„ Ta, Pd, Riu Ce, V, Zr, Re, B i TkJfC o "C$>^> 0 
[0 0 12] 

[0 0 13] 
[0 0 14] 
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mm/iEiL&xm /^%m%m / mm 
^m/tti&xm/iEiimmm/mm&ftm/mm 
im/ie?l& xm /^mk%m /m^mm /mm 
mm/iEiL&xm ziEiimmm /mm^tm /m^mmm / mm 

mm, mmi*T&mw>m~e$>io , mmi±&mmmx$>2> 0 

[0 0 15] 
[0 0 16] 

i. temmmm 

m t (Dim]* * &mir %> m % * & 0 
^^m/s(i, mm&xt±¥-m&x&2> 0 

x$>z>zt*w\ ^m&ti^ skmfcmtn 0-2-1 0 9n - cmfiK 

D) ©1/1 0^OD^4x.^^^;H-filt$)S o 
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[0 0 17] 

mr^M^i-a Amoit&mv) 1 ®xfimi$:m^?FM it & 

[0 0 18] 

asmc«±. mf&m,<DU)\>-3Y±<i v\ mm^, sum, mm, * 

n. Ga. S K Ge, Zn> Cd, Mg, A K T a, Ti <DU y 

A&0ftMMfrdtt0A#0f £ LTli. SiO x (Kx<2) , GeO x (1 
<x<2) , TiO x (Kx<2) „ TaO x (Kx<l. 5) „ Sn0 2 
> In 2 03, ZnO, G a O, CdO, M g G\ S i N, GaN, ZnS, Z 
nSSe, MgSSe, Gal nN^/& ? W^tL^> 0 

&oP^ S Ge, Sn, Zn, Ga, In, C dlO^gO^^a^t'f K 
[0 0 19] 

[0 0 2 0] 

#fc#SLV*OW\ S iWXftGeOtftif*^ ff^Kli, (S i 
l_ x Ge x ) Oylc^v^T. 0<x<l. 1. 7<y<2. 2, £*)#f£L< 
ti\ 1. 7<y^l. 9 9, #K$yF$ L< tt\ 1. 85^y^l. 9 8^a 0 
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[0 0 2 1] 

AS©ftMl©H, In, S n, Ga, Si. A 1 , T a, Tu G e, Z 
[0 0 2 2] 

B^ic(±. jtmmm f 4. 5 e vjsjulo&jr, x^i<?)», mm. m 

JBffl) K&V>T3B, 4B, 5B, 6 BS.^7 BjfeOV^tt^HHf aH^Xtt 
fOMIl-e^^o Sff L < ii, Au, N i , B i , Cr, I r, Nb, 

Pt,W, Mo, Ta, P d, R u, Ce, V, Zr, Re, Co, R&Ztib 

<oWLVcm> mm, mm, ^-^twoittt^^o z*ibi±m&~cmmL. 

[0 0 2 3] 

BfOiijfc^^tLtli, RuO x , V 2 05,Mo0 3 , Ir 2 
O3, Ni02, RI1O4, ReO x , Cr03, Cr203, RhO x , Mo 

o x , v 0 x m<D—mm&xit-m&±<DM.fr&t>&&mfbti2> 0 i&t t < t* 

,Ru, Re,V, Mo, P dRZFI r©IMt», IH*>, RuO x , ReO x , 
V2O5, Mo03,MoO x , PdO x , IrO x (x : 0-4) T?fc£ 0 
[0 0 2 4] 
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[0 0 2 5] 

BS^^ft-^O^Mti:, 1 0 0 a t . Lfc fc 

7&*J: DAfffcWifcH, ftt L<ti0. 1-5 0 a t. %. iOffl L <te 
l~30at. °/ck $e>twfeF* L< i£2~2 0 a t. %T?&& 0 

o. lat. %*mr*n, temmmm^K^mm&mmzthz^m&tf&t) 
, 5 o a t. % mmmmm*&m&Ltzt), &m&. a* 

^lit^i^Cti, ^ttftT?** 1 0 0 a t. %*5>BSO#MWb£4fc«>£* 
[0 0 2 6] 

#£1WIR$*l*fc<D-T?*i&V^ 0. 5~10 0nm^ 

0tt<, »Attt«g»«£EO^^9>'^**J:0^«Ffc*&^i6> 0. 5~ 
5 0 nm^J: l90f t<, 0. 5 ~ 5 nmrt*£ h Cjfl Lv> 0 JgUp^O. 5 nm 

[0 0 2 7] 

X/n* y * y y f&%W$<Dl5&*&2> - i: j&*"C- § * J$K. y * V > 

rtv9if* Officii. 0. 1-1 

1-99 %5gJPfe^ t T&Ste*^ '^^oTU V> 0 
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-1 0W/cm2^il^lt< > JftJRV-httO. 5-1 Onm/mi n. 
1-5 nm/m i n (D^Mffft t Lv* Q 
J^B#o2£«ia£fcLTfcS\ g& (2 5) -15 CCflfe-cab&o TO142f* 
I^SIX 10-7~ixi0-3p a . j£JHitJ^0. 0 1-50 nm/#, 
*^JS- 5 0-3 0 0 TCO*#-e^^ y * y V ^-f * C t iff Lv> 0 

[0 0 2 8] 
2. **Mb*4MI 

^£f!Iffl-e§&£ae>, l«#jR-eil5v*|fe3teJi»^«r^-f 0 
[0 0 2 9] 
(1) *^h**;Wb&JR#&# 

(Sffl-J p 1 5 0, 2 3 2gSHmt UJ*W**1 9 8 2 ^»ff , [Photo 
chemistry and Photophysics ofCoordin 
at ion Compounds) p71 — p77>pl35 — pl46 Sp 
ringer - Verla g*±H. Yers inf 1 9 8 7^f&?r*£KIE«£*L 

[0 0 3 0] 
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y, t?vv^>, t?7v>\ tfv^v>. ^r/r/, -fv^/rA 

>\ -7^^^^. *^V*V>\ t7h'Jv'A y>yTA ^V^v>. 7xt 

Dfiift^^t^*, ^y^-;^ -7 'J ;v^^Wbtt^>) . 7, 8 
£>*t& 0 T';-;v*ttm^M^#^T-n#^#:. AfD7'J-^ii^ 

il^t^tntii^ 7 , 8 y y v >iipft l < , 7 ^ 
;v tr v *j ym^fo, ft7x-;m°ij ymmfa, 7, 8 - ^ y V * / V >MS 
#^$fb^t l<, ^^y^^^tfv 7, 8-^>y^y;>ii 

[0 0 3 1] 

itttfh&tiK Will TP h o t o c h emistry and Photo 
physics of Coordination CompoundsjSp 
ringer-Ver lagtt H. Yers in|1 9 8 7^3§fi\ 

m^-mmtjBm-} mmmn m^m^m, 1 9 8 2^^mmm<DU^ 
^tfmfhti, &£l<i±, ^urymfc* l < itmrnrntt) , ^mm 
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[0 0 3 2] 
[0 0 3 3] 

h * *Mh&*«tfWjfe*afe*;JU 0* t < t± 5 - 1 0 0 , i L < it 
10-80, ZbKftt L< HI 4-5 0-C&&O 
[0 0 3 4] 

t± ^ oititt^, & [ 3 ] $ ti z> mfrmM *m-tz it&mx i± * on^m* 

[0 0 3 5] 
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(R 1 )q 1 




[3] 



[0 0 3 6] 
[0 0 3 7] 

, ql + q2(iiJ^J:^^o ql, q 2 #2 JJLLO:»£\ Wkm^ R 1 > R 2 
[0 0 3 8] 
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Rl, R2am mif, T/Mr/Hk (0^L<}iR^ifcl~3 0> 
ff* L<»i£i*&l~2 0. WfL{l^||l~l 0.-C*«K MxJSV?- 
>l/„ xf;v, i s o-yntf^ t e r t— T^/K n-3-?^-;K n-7*">^ 
„ n— ^^t^K ^^n^ntf^K ->^n^>^;v, i/9u^*i/)V^ifi]$ 
\fh*LZ> 0 ) , T;v^-;v^ L<lijft*Sc2-3 0, £ W^LOiRSt 
$[2~2 0. WlL<(^ft2-l 0iJx.tf^-;K tv;k 2 

-7T-JK 3 -s<y-T~)vm&mfhtiz>o ) > T^-^g (fttL<itR 
^m2~3 0. J:0«fiL<{±^ifi:2~2 0. fML([^ti2~l 0 

(0^L<(iMmm6~3 0, £*)#f£L<{i^itifc6~2 0. WtKli 
#t*m6 ~ l 2-?&*K #!Ix.(£-7^;k p f-;V7 ^"7^;k 
h9-^*«jl»fe>*L&o ) > rsyas (^t<(imo~3 0, ±0SF* 

S^^l/T^y, ^^;VT3;A ^>^75/, 

I5:i~3 o, £*)&* L<imm$ki-2 o. #«?£L<(i£tStifci~i or- 

£>*i& 0 ) , TV-fr**Zs& (ff$L<liKil6~3 0, J: tyffi-t L < ti#t 
S?i§:6~2 0. #W$L<(i^i5:6~l 2-C&19, «itf7x^l/t^y, 
l -i-yT-frt^z/, 2 -i-y^^^^^mtfmfbti&o ) > 

[0 0 3 9] 

Atnr'j-^t^yi (&2L<te#titg$:l~3 0, i^iKl^li 
1-2 0. m^ttt 2-e^>«9, ^Jx.(ft:'Jy>t^y, tf^ 

~»t^ry, bfy S^V**^, ^r^J^t^yfWf)W 0 ) . Tv^» 

(0t l < immm. 1 ~ 3 o , ±wil< *±rshbc i ~ 2 0 > ^cffiKu 

#W&*l;& 0 ) , 7JV3^y*Wx;H (0iL<li^tt2-3O, <fc «9 
ft* L < tt£Uggc2 -20. £ L < (i^:^2 ~ 1 2 *K 0Hx.tf* b 
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*e~;vg (fftL<liMt7~3 0, J: L< (±R^7~2 0, 

*<> ) > TvJVt^yi (0f L<ii^|5:2~3 0, J: t L < 
-2 0, f^ff l<ii^tt2~l 0-e^t?, #lj;lf£7-t 
^^v^^tff>tL^ 0 ) , rv;V7^S (0t L<(i^m^:2~3 0. 

;m mtL<te)kmm-3 o, l<«r^2~2 o. mzn-t l 

<i±^m#:2~i 2-e^V), h^v*;i-sK-;i/T5 /^Wbtt^, 0 

) > T';-;v^^rv*;v^-^T^y* WZ t < tt^it7 ~ 3 0 > 
L<(iR^7-2 0, #C^L<(^ft7~l 2t?ab«), ^UxJi^ 

[0 0 4 0] 

x;V*^T3-y^ ffit L < ItJkmmil ~~ 3 0, J: W$ L < J;mSfi&: 1 ~ 
2 0, L< li^Sti&l ~ 1 2X*$>*)^ mz-\S*?y*)V*=.)VT^ J . 

Rftlfc0~3 0. £ W£L<i±j£fSifcO~2 0, L < te^ltifcO ~ 1 

t^m^l~3 0, ±*)ttZL<l±Rm%til-2 0, WJcff* Kli^ftl- 

ifcl~3 0, il9^^L<(iR*mi~2 0, Wtl<(^iil~l 2 "C 

£ t<(±R^i5:6~3 0, L<immm-2 0, ratKiiEt 

1:6-12^^ mz.lt 7x-^ft^W^^ 0 ) > Afn7'J-W 
« ($?*L<{±^^1~3 0, iWJL<(^fti-2 0. JjfKSf^L 
< {i^*i5:l - l 2 -e& , tfijxjf e V 2 -^X^Y 5 

2-^>x^^-9-yi;;v^-^ > 2-^>x^rv^;;v^^^^tff>tL^> 0 ) „ 
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l < (i^mifcl ~ 1 2 -cab , flfl&HT* v;K h v-;v^^tf f>tt^ 0 ) 
> ^^7-r^;m (tHL<liKilcl-3 0, i^iL<(iIftl~2 0 

[0 0 4 1] 

*W K* (ffiL<li^a»l-3 0, J:l?»*t<lilJt*»:l-2 0, & 
lc£f£ L<J;*^ifcl~l 2*e^0. W h\ ^^i^ W h\ yjr- 

;l^W K^W<^£<> ) , y>i7 5 K3£ (^L<i^itl~3 0> 

0. WIKl^itl-i 2T^t), «£|f 

X)V7<i;m. tF7vVi, >f$/3k ^xn^ ($f*t<{i^:^l 
U;K 7';;k ^yvx ;k ^> 

iStltifc3~4 0, £*)1ftt L<^^3~3 0, ti:|fimJM3~2 
[0 0 4 2] 

^t^ 0 ql, q2{i0, 1, 2^JL<, £ *) L < it q 1 + q 2 = l 
Xte2-?&& 0 

[0 0 4 3] 
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[0 0 4 4] 

[ft 2] 





[0 0 4 5] 
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[0 0 4 6] 
[0 0 4 7] 

^[6]tcov^T, Rl, R2, q l % q 2 n L% n> m «±|B(7)®i9t?^)^ 0 
[0 0 4 8] 

^^#) L < i± 1 , 0 0 0-5, 0 0 0, 0 0 0, X *) 1&Z L < it 2 , 

000-1, 000, 000, $ £>K0£ L< ti3, 000-100, 0 0 0t 

[0 0 4 9] 

0. 1-9 911%, L< 1 -2 ofift%-e^)^o 
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[0 0 5 0] 

(2) mm^ytm 

[0 0 5 1] 
[0 0 5 2] 

Mfc3] 



[0 0 5 3] 

s£[7]fc:fev»T % R3 > r 4 {i^fjf , Xl&fftmWLl - l 8«7;^;H*IL 

fi^L^^fo ^[7]-e^S*lMb^o#?*±, fil<l±Mw=l 0, 
0 0 0- 1 0 0, OOOtWo R3, R4{i§f,t;f^i^Ltv^i:Uv^ 



[0 0 5 4] 




[7] 
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[0 0 5 5] 

[it 4] 




[8] 



[0 0 5 6] 

^[8]^43V^T. R3, R4 > a {i_h|S<7)ii *) V) . Y fiT 'J r;v 
7x-V>, T> h 9-fe>7 r 'f -;V> ^ 7 ? -fe > X^f - ^itaffr/W t tV\ R 

[0 0 5 7] 

[ft 5] 

-fCH 3 — CH-)^ 

[9] 

[0 0 5 8] 

M«^^M^^W-r^^l^-rn^#|&^^ri-^ft-^tl(i. TIB5£[1 0] 
[0 0 5 9] 
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me} 




[10] 



[0 0 6 0] 

<ti]SN O. SJKT*^S»ftL^J5S^*$?>tcioJ£]LJL^r-t-&tO-e*»), $P> 
t < liNI^o 1 o**«g^Sptz^>fc U £ <b l^tnffllfl©!^ 

[0 0 6 1] 
[0 0 6 2] 
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[0 0 6 3] 
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#**5£[1 0]©Arnif^iiLoo^ijv-^JMLtUv\ 
[0 0 6 4] 

[ft 8] 




[32] 



[33] 



[34] 



[0 0 6 5] 
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[0 0 6 6] 



Mk9J 



a 



N CH 3 




,COCH 2 Br 




NaHC0 3 



H2O 



[113 




N NH, 



O 



,COCH 2 Br 



NaHC0 3 



115] 



[0 0 6 7] 

fit^x^^-^y 2. 7-3. 6eVJ^± 

[0 0 6 8] 

(3) fl&o^r«s 



27/ 
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^H D 7/n>fi^ 7x^v>^7^ii^ 7'j-^7r/»«^ r 
7>h7-b>fl^ 7;v*-w>it^f^ tK7V*>if^ ^/i^v^N* 
f^V7r/-fL^ 7^yi>», ^>y^>ii#, #';^^1^>8IS 

[0 0 6 9] 

V- b y T y >- -bn s& >i£ig#> ■ * £ 9 > 

^V7>if^ **~>vsm*#. v$HWi3Mt"$rt*$s»r ^tt 

[0 0 7 0] 

(D 

mm&tottmii&j&i'&mn&tofrT'b lt(±, wo 9 8 • 0 5 1 8 7^ 

KmWWtfV T-V >lf3*#> ft7x^M^'J £ n-;vM##:^ 
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- n - fcf - )V * ;Wn-/- )V ( P V C z )*) hrl^-L T^ffl tt £ v> 0 
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